The aim of this study is testing whether there is volatility spillover effect from international markets to OIC member countries' Islamic markets. For this purpose, we use USA, EU and ASIA conventional indices for international markets' indicator. We test the existence of information transmission between markets via causality in mean test and causality in variance test for volatility spillover effect. Empirical results show that there is intensive information transmission between markets but limited spillover effect.
Introduction
In recent years, financial markets have witnessed liberalized capital movements, financial reforms, advances in computer technologies and information processes. These developments are experienced both in developed and developing countries. While these developments are reducing the isolation of national markets, they increase the immediate reaction capacity of markets to news and shocks from other markets. Therefore the linkages between capital markets are increased and strengthened (Singh et al., 2010: 55) . As a result of the increase in financial liberalization, a financial crisis that emerges in one country may affect more than one country and pull these countries into trouble. It has been more realized that markets are tightly connected to each other especially due to the financial crises. In the findings of many studies it is observed that the integration between the markets have been increased as a result of the crises (Lee and Kim, 1993 , Blackman et al., 1994 , Cha and Oh, 2000 , Hoque, 2007 . and the Organization for Islamic Cooperation (OIC), play important roles in the world economy as well as economic development and international trade (Mohmand and Wang, 2014: 116) . OIC is the second largest international organization in the world after the United Nations, with 57 members spread over 4 continents and a population of about 1.6 billion. The organization aims to preserve the interests of the Muslim world, to ensure its security and to be the voice of the Muslim world, with the thought of providing international peace and harmony among the people of different nations. At the same time, the OIC aims preserving Islamic social and economic values; providing solidarity among members; increasing social, economic, cultural, scientific and political cooperation; preserving international peace and security and to advance in science and technology (http://www.oic-oci.org). The vast majority of OIC countries do not generally fall within the definition of developed countries (Hamid, 2006; Buchanan, 2008) . In addition, trade volume among OIC countries remains at a lower level compared to other similar unities (Buchanan, 2008; Rachdi, 2008) . Based on this information, this study aims to examine the interaction between the markets of developed countries and the Islamic financial markets which are accepted as alternative financial markets. In this context, volatility spillover effect from the EU, US and Asian markets towards the markets of the OIC countries is tested.
Literature
It is possible to conclude some common results when the researches that explore the interaction between the markets are reviewed. Liu and Pan (1997: 48) summarize these common results as follows: (i) volatility of stock returns are time-varying, (ii) mean and volatility spillover from the US stock market to other national stock markets is observed, (iii) information transmission seems to have changed after the 1987 Stock Market Crisis. In the studies that examine the integration between the stock exchanges, in general attempts were made to identify the existence of an interaction from developed markets towards developing or less-developed markets. While the US, EU and Japanese markets were used as developed markets, for developing or less-developed markets many different countries' markets were used. Studies related to Islamic financial markets are also included in the literature. However, to the best of our knowledge, there are not many studies in the literature that examine the volatility spillover effect from developed markets to OIC countries' markets. Studies on OIC member countries include, political issues (Akbarzadeh and Connor, 2005) , economic relations (Bendjilali, 1997 , Dabour, 2004 , Ghani, 2007 , Hassan et al., 2010 , Abidin et al., 2013 , conventional banking and Islamic banking comparisons (Mobarek and Kalonov, 2014; Sun et al., 2014) . As a study investigating volatility spillover effect in OIC countries, it is believed that this study will contribute to the literature. Although there are not many studies in the literature covering OIC countries, it is possible to come across studies that involve Islamic financial markets. In their study on the relationship between conventional and Islamic indices in developing countries, Saadaoui and Boujelbene (2015) , found significant relationships between conventional and Islamic indices, especially during the 2007-2008 global crises. In their study it is also observed that the crisis affected financial assets in both markets. Exploring the existence of volatility spillover from the US, European and conventional Asian stock markets to the Dow Jones Islamic market, Nazlıoğlu et al., (2015) , concluded that there is volatility/risk transfer between the Islamic equity market and the three major global equity markets. Abu Bakar and Masih (2014) , who , Vol. 5, No. 4 ISSN: 2226 examined the cross volatility and co-movement between Islamic finance indices and conventional markets, included the Dow Jones Islamic index and the US, UK, European, Japanese, Chinese and Malaysian international securities markets as samples. The findings of the study show that comparing to Asian markets there is a stronger link between the Western markets and the Islamic index. It is also observed that volatility and co-movement between indices are higher and unstable during crisis periods. Majdoub and Mansour (2014) aimed to test the presence of conditional correlations between the US market and the five emerging Islamic markets (Turkey, Indonesia, Pakistan, Qatar, and Malaysia). Analyzes showed that there is a low correlation between the US market and the Islamic markets. The authors have not encounter a positive proof of a spillover effect from the US market towards the Islamic market. Besides the studies examining the volatility spillover effect between the conventional and Islamic markets, there are also studies in the literature that examine this effect only among the Islamic markets. In their study on transmission of information (at return and volatility) across the Indonesian and Malaysian Islamic indices, Rahim et al. (2009) identified significant return and volatility transmission from the Malaysian stock market to the Indonesian stock market.
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Methodology
The increased relationship of integration between the markets has made it possible not only the interaction between returns but also an interaction in volatility. In this context, the existence of mean and variance causality relationship between markets is researched. Granger causality can be defined as the situation in which the independent variable (X) provides useful information in predicting the future values of the dependent variable (Y). In the traditional sense, the first moment of the series mentioned in the definition is the conditional averages of the series. Cheung and Ng (1996) have developed a methodology that allows Granger causality to be applied over conditional variance, which is the second moment of the series. This development is important in terms of enabling the analysis of the volatility spillover effect across financial instruments and financial markets in general (Korkmaz et al., 2012) . Cheung and Ng (1996) formulated variance causality between two stationary series as follows;
In case of the inequality in formula (1), X is said to cause in variance of Y. (Korkmaz et al., 2012) .
The variance causality test is performed in two stages. First, a univariate autoregressive conditional variance (Univarite GARCH) model is established for two variables, such as X and Y, in which the causality relation is examined; , Vol. 5, No. 4 ISSN: 2226 268 From the GARCH model that is formed, standard errors are obtained;
International Journal of Academic Research in Economics and Management Sciences
After this stage S test statistics are obtained;
However, when the S statistic is calculated, equal weight is given to each delay, and the increase in the number of delays has decreased the effectiveness of the test statistics (Gębka and Serwa, 2007; Korkmaz et al., 2012) . In order to overcome this problem Hong (2001) developed two test methods named 1 Q and 2 Q . To determine causality in the mean 1 Q is calculated as;
In equations u and v represent the standardized errors obtained from the GARCH models. For variance causality, 2 Q test statistics is calculated in a similar way, except for using 2 u and 2 v , the squares of standardized errors. The weighting is obtained as;
In the study, to incorporate possible asymmetry in financial markets, exponential GARCH (EGARCH) model developed by Nelson (1991) is used. In the EGARCH models, firstly the mean equation is estimated and appropriate AR and MA processes are determined and added to the mean equation. The structural breaks that may occur in the variance of the series are identified by the statistics of Kappa-2 test developed by Sansó et al. (2004) . The statistics of Kappa-2 test is the most appropriate test that can be used when the series are not normally distributed and the autoregressive conditional heteroscedasticity (ARCH) effect is seen (Korkmaz et al., 2012) . Kappa-2 is calculated as follows;
defined as such. The structural breaks detected by the Kappa-2 test were added to the , Vol. 5, No. 4 ISSN: 2226 269 variance equation of the EGARCH model by creating dummy variables and the statistically insignificant dummy variables were not included in the model.
Data and Findings
In Table 1 market price indices are given. In choosing OIC member countries, firstly countries with the most developed market capitalization are identified and among them the ones which data can be accessed are selected. The data set is based on daily closing prices of markets listed in Table 1 When we look at the graphs of developed markets in Figure 1 , it can be seen that the USA has a growth trend, the EU has a growth trend until the middle of 2014 after the debt crisis and the ASIA has a high volatility. After the mid-2014, the start of a downtrend in the markets of Indonesia, Malaysia, Qatar, Bahrain, Pakistan, Kuwait and the EU is observed. Descriptive statistics of the return series are given in Table 2 . While the UAE and Turkey have the highest returns, Jordan and Bahrain have the lowest return among the OIC countries. The normality test results show that the frequencies of all indices are not normally distributed. Furthermore, in all indices the autoregressive conditional heteroscedasticity (ARCH) effect is observed, and the series provide stationary condition. The abnormal distribution of the series and the presence of the ARCH effect indicate that the appropriate model is the GARCH model. Correlations between the series are shown in Table 3 . Results show that there is a low correlation between markets of developed countries and OIC countries. The country with the highest correlation with the US and EU is Turkey (0.237 and 0.443). Countries with the highest correlation with ASIA are Malaysia (0.494) and Indonesia (0.471). The correlation coefficients between the OIC countries themselves are also low. Jordan's correlation with markets of any developed country is not statistically significant. The correlation is strong among the countries which are geographically close to each other. The UAE and Qatar (0.507), Indonesia and Malaysia (0.475) can be given as examples. , Vol. 5, No. 4 ISSN: 2226 , Vol. 5, No. 4 ISSN: 2226 271 , Vol. 5, No. 4 ISSN: 2226 272 Rolling window correlation coefficients are calculated to examine the dynamic correlation between markets of developed countries and Islamic markets of the OIC countries. In doing so the aim is to reveal the time-varying behavior between the series. In revealing time-varying behavior the window size to be determined is important. Therefore we use 80 day rollingwindow. The descriptive statistics for the rolling window correlation coefficients are given in Table 4 , which shows a low correlation between the USA, the EU and the OIC member countries. It also show that ASIA has low correlation with other countries except Indonesia and Malaysia. When the standard deviations of the Rolling Correlation Coefficients are examined, it is seen that the highest volatility for the USA and the EU is with Indonesia and for ASIA with Pakistan. To see the time-varying dynamics, the rolling correlation coefficients are given in graphical form. The relation of the OIC member countries with the USA is shown in Figure-2 , with the EU in Figure-3 , and with the ASIA in Figure-4 . The time-varying behavior can be seen in all correlations. It is also observed that correlations show considerable volatility and rarely fall below zero. The market with the highest correlation with the developed markets is the Indonesian Islamic market. In order to apply the variance causality test, firstly volatilities of the series are modeled and standardized errors are obtained from the model. For the mean equations of the series optimum AR and MA processes are calculated firstly. For the variance equation, the existence of the asymmetric relation is determined by the EGARCH model and for the markets without asymmetric effect, the GARCH model is used in the volatility model. The results of EGARCH and GARCH models for the series are shown in Table 5 . As the errors are not normally distributed in all models the GED distribution is used. Table 5 shows that the GED parameter is statistically significant in all of the models. , Vol. 5, No. 4 ISSN: 2226 -1093.4830 -1367.7800 -1322.2030 -1747.7840 -1224.781 -917.4585 -1971.7310 -1381.227 -1354.0220 -1300.0110 -1482.6210 -421.0270 -416.2513 Note: v is GED parameter,  is asymmetric effect coefficient and d is dummy variable corresponding to structual break. *, ** and *** indicates statistically significance at the 10%, 5% and 1% level respectively. , Vol. 5, No. 4 ISSN: 2226 As can be seen in Table 5 , the parameter  representing asymmetric information in OIC member countries and developed markets is significant except for Qatar, the UAE, Jordan, Pakistan, Bahrain and Oman. The parameter  showing the permanence of volatility in the models appears to be low in USA, EU and Malaysia. In remaining markets, the volatility seems to permanent and the highest parameter is in the UAE and Bahrain markets. Structural breaks that occurred in the variance of the series are added to the variance models and those that are not statistically significant are excluded from the model. Accordingly, 2 breaks for the EU and Malaysia and 1 break for ASIA are statistically significant and added to the models. The causality in the mean test is performed with standardized errors obtained from the EGARCH and GARCH models and the variance causality test is performed with the squares of the standardized errors. The results are shown in Table 6 and Table 7 . Note: *, ** and *** indicates statistically significance at the 10%, 5% and 1% level respectively. M represents the maximum lag. , Vol. 5, No. 4 ISSN: 2226 277 www.hrmars.com Table 6 indicates that there is causality in the mean from the USA market to the Islamic markets in OIC member countries except Jordan. Similar findings are observed for the EU with exception of Jordan and Turkey. Causality in the mean is also observed from the ASIA market towards Qatar, Pakistan and Bahrain markets. While Jordan Islamic markets are the most segmented (least integrated) markets, Qatar, Pakistan and Bahrain Islamic markets are the most integrated (least segmented) markets. It seems that the return spillover effect from the conventional markets in the USA and the EU towards the OIC Islamic markets is strong. Findings also show that return spillover effect is lower in the ASIA conventional market than that of the USA and the EU. , Vol. 5, No. 4 ISSN: 2226 According to causality in variance results, there are volatility spillover effects from each of three developed markets to Indonesian Islamic markets. While Malaysia has a volatility spillover effect from the USA and the EU, Turkey has volatility spillover effect only from the USA market. It can be said that volatility spillover effect is generally low from conventional markets of developed countries to OIC Islamic markets.
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Conclusion
The aim of this study is to test whether there is volatility spillover effect from international markets towards the Islamic financial markets of the member countries of the Organization of Islamic Cooperation. In this context, for international markets conventional indices of the US, the EU and ASIA are used. The information transmission between the markets is analyzed by the causality in the mean test and the volatility spillover is analyzed by the causality in variance test. Besides, the dynamic structure of the correlation between the developed markets and the OIC Islamic markets is examined by rolling correlation. The existence of asymmetric effect is found in many markets in the formed volatility models. Accordingly, the impact of negative information in the market will be greater than the impact of positive information. The results of causality in the mean test show that the most dominant conventional market over the markets of OIC countries is the USA followed by the EU and ASIA. On the other hand findings of the causality in variance test, indicate a limited volatility spillover effect from the conventional markets to the OIC Islamic markets. When the rolling correlation coefficients are examined, it is observed that the correlation between developed markets and OIC Islamic markets has a time-varying behavior. Indonesia has the highest time-varying correlation with developed markets. The findings indicate that Islamic stock markets are compatible with decoupled hypothesis. Islamic stock markets can provide investors with portfolio diversification benefits. The findings of this study is expected to contribute to international investors in forming portfolios.
